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An alkali protease is new which is produced by strains of 
Bacillus. Its ability to digest casein is not inhibited by oleic acid 
and it has a high stability to oxidising agents. 
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DETAILED DESCRIPTION - An alkali protease is new which is produced 
by microorganisms and has the following properties: 

(a) it is active over the pH range 4-13 and has at least 80% of its 
optimum activity over the range pH 6-12; 

(b) after 30 minutes at 40 degreesC it is stable over the pH range 
6-11; 

(c) its isoelectric point is 8.9-9.1; 

(d) its ability to digest casein is not inhibited by oleic acid; 

(e) it has molecular weight about 43,000 by SDS-PAGE. 
INDEPENDENT CLAIMS are included for: 

(1) DNA sequences encoding the alkali protease; 

(2) microorganisms producing the enzyme; and 

(3) washing compositions containing the enzyme. 

USE - As an enzyme in washing compositions for use in automatic 
dishwashers and for washing clothes. 

ADVANTAGE - The stability to oxidising agents allows the enzyme to 
be an effective component of washing compositions including bleaches. 

DESCRIPTION OF DRAWING (S) - This shows the relative activity of the 
enzyme against time (minutes) in the presence of 50mM hydrogen peroxide 
for (diamonds) the enzyme from strain KSM-KP43; (squares) a commercial 
washing enzyme (Durazym) (Novo-Nordisk) ; and (triangles) protease-K 
(Kao) . 
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»*i*Mi (u) li. ±ge<o5«?^fHci5^T i»bi: 1 umo ik> p 
(c) 7>7> - 'v^afc^a 

T>V>0^j*ICfiEl» (M. L. Anson. J. Gen. Physiol. 
2 2 . 7 9 ( 1 9 3 8)). R^^miiX^lhffl^^ ^ D f>££tt$i+. 
ft*HJOAKTpH10. 5tUt. (^^□f>tLT2. 
2%) 0. SmLC^O. lmL (1. 0X10" ****!. 0X10"' A 
. V) &Witial,2 5V\ZX 1 0#[SlRt£€;fTt>. 4. 9 h U ? o Jl<»S 1 . 
OmLtftll. RJt&f?lfcLfc. R£**T&. <3. 0 0 0 r pm. 1 

oao &HiK *(o±mi&*izG*nz>m.&ftmto*y *->)>• ( 

O. H. L o w r y 6 . J. Bio!. Chem. . 1 9 3 , 2 6 5 ( 1 9 5 1 
) ) {CtoTSfiUfc. 

Ut5. &mi$-& (A. U) 11. ±SE<7)Rtf;afefrJCi3V»T 1 »WC 1 mmo 1 
e a is > Cffl £ T *6fi*JfSlM SttSMfc £ SIST * »fc 3 £ U fc . 

(2) SlpH 

*7-tf-f > 1 X (w/v) £StJ5 Ommo I /L©^'J -J h > * at>V>« 
Sift lmLK»#i8i* (3. 0X10" mP. U) 0. lmLSrlUA. rt-tff 
> & IC «fc -3 T S t£383£ Sr fT ^ ft. . 

(3) pH$«tt 

^•J 7 h>- Dt*>V>IB«tt (2 Ommo I /L. 2 mmo t /Llft*^ 

(16) WO 9 9/ 1 8 2 1 8 

ft. 5 0mmol/L^S8««[ (pH10. 0 ) X 2 0 fft#RU 27i~f > 

(9) Sftffl (SKft**) 

«»it?K#S.^<t*il'^'^A^$tf y h > * a t*>V >t8fB«t (fiftg 
g? : 5 Ommo I /LS*ffc7fc#. 2mmo I /Ltft^J^yOA. 20mmo 

l/L^'J-y h> - Dt!>V> (pH8. 0) 2. 7mLt30t. 15#|S]& 
Slfc«. 0. 3mLO»*«»€r*lnUfc. «B*WtC. ^*>*« UT*5V>fc 5 

jiL^^^-f K-*J>^-7>A-f AftS: ZOmg/mL) ADIAtt^ 

mmo I /L£ftftM^?ATifit5C#IRL,fcl*. ^BEgfi&€:fflt>TSH¥tStt 

(10) lgft&&Oj£« 

1% (w/v) *-e-f>^§O5 0mM'J>SSa«« (pH7) ££H&iS<fc 
UT. 0-1 0mM(O^H->Bft^h'J^A?¥aETT2 0<C. 1 5 #R3RJt;£:fT 

I I . H5*t£* 

(1) S5gpH 

3aS«yaf7-tf (KP43. KP1790. KP9860) IC&liTp 
H<Z>5JB£&NUfc. MpHCfcttifttte 1 OOXtL. &PHWKP4 
3 (Dffl*tf£1*£0 1 tC^LAc. ^-COJS*. HfftwyofJ-tft). f^fflfiSp 

tf T * C <h A«« «b 6 »IC ^ ft . 

(2) pH^cStt 

5&Sffl<D»*?Stt£ 100%tL. 40TCT3 OttMRtfl 0"CT2 4 8*fflW 
titfFHfca. &pH{C*3tt-5K P 4 3CO^»ttSr0 2Rt^3tC^Ut. 

4 0t. 3 O^WWffiSTtJ. timti pH 6- 1 2<ai£SSffl-CMT<fc9 

*>fr\zfj.^fz. i or. 2 4P*raw$ogxu. urnt>pH s~ i 2<nm 
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■>9ASW) ^t-B^rSjffS: (8. 0X10" mP. U ) S&L. 4 or. 
3 OttW&tf 1 Or. 2 4^W(OffiSSrfTO^. C<0*a*fHS£*«H£. 5 0mm 
o I /L*^Ktt«»T4 OfSlCi&fRLfcte. *-tf-f >tti;^0«Stttt*fflS 

(4) MSiSff 

*-tf< > 1 % (w/v) SrSWT^S Ommo 1 / L (p H 1 0 

. 0) 1 mLti:. »#««2. OXIO-'mP. U. ) 0. 1 mLtftfiOL 
. 10-8 O-CiTa^SeETa-tW >&Ci:r)fttt91ff«:fTofc. 

«tfe. fttti9imti5mmo I /L&{tfi}l>0 Afl)SftTSz;#fiFffTroBS 

(5) Hfett 

2 Ommo I /L^^KISaEiaS (pH 1 0. 0)^, 5mmo I / Ltfb*^ 
■/•jAC^ttTR^fiT^fi^CtJ^T. »3R«tt (2. 5X10- " mP 
. U. ) £fiO*. ftSKT 1 0#H**ffiS£f^fc. 5 Ommo I /L 

^^fi£lfi»ffi (pHlO. 0) T5fg#ttL. i3M<i >^{C«tOH^»ttO»)3£ 

(6) 

1 mmo I / L«e&»^S0 2 Ommo I /L^«>Kigffi«E (pH 1 0. 
0) ^tC»#S« (4. 0 x 1 0- * mP. U. ) fcifclDL, 3 Ot. 2 0 5^f=5 
COfflSefrofc. -t«>*. 5 Ommo I /L*->K8«« (pH 1 0. 0) T5 

(7) (SSffltOKS 

10mmo]/L'J>8g»» (pH7. 0) tC&Slfi»?W^3T«j9K^^i 
i^SBSlL. M&tgm CI. 0X10- » mP. U. ) *^toL. 3 OT:. 20 
ttlBlOffig^fr-pfc. -f*>3aft*T20« t »*U. ?7if-f>miC«fcO 

(8) nmm&tfi<»&m 

1 5g<7)??tffi»tt«^fS«l>fc 1 0 Ommo 1 /L^^fiftlSffiiatC. »*««t ( 
7. 0X1 0- * mP. U- ) ^*UDL. 4 0*C. 4 ^fSJcOffiS Srff o fc. -*-<*> 

(17) WO 9 9/ 1 8 2 1 8 

(3) ssag 

. *JU->SA«*»3Mr:fcW*S«fStt£:l 0 09St L. SiSffitCiJtt * K P 4 
Til 3SS(DyD^7— KWMiSia«£6 OtCWtiCt^^t. 

(4) n»t* 

3 0-6 0tiT<Dftia6rr (pHlO. 0. 5mmo l/LMJI^x^A 
««tt€r lOOXtL fi-ffl3aff«C*5lt^KP4 3<0«fipfttt^l2 5IC^T. 

-ecoe*. urno^a^r— et»*afb*^>->/»ss*tnjftc*st»Ttt. 6 or 

*-C3c^T*0. l&fttJ JVzsOU (5mmo I /L) <D»flO{*«t DSffi^cSttJi 

(5) 6R-ft>0»ff 

4aSffl7"of7- t:»COViT. ( 1 mm o I /L) T 2 0 mmo 

I /Ltf^fifelgaBifc* (pHlO) , 3 0-C. 2 0#Pfl<Z>4flg£fT^. ^fipfttt 

1 0 0%it5fflM«TSt>Lt («3#6B) . l»m«)7Df7- 
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(6) &«!&Sffi?>&B 

Ommo l/L'J>&8«i* (pH7. 0) »Z&affi»aH£ms£«ffi*Cfe* J: ? 
KStoU 3 Or. 2 0»Bi<b«a*frt». «#ett€r»l«Lfc. HSFStttt. 

FP) . 7ir Jl^^^>X;l*— J|r7iM-?«f H <PMSF) RJM^X^V 

7 >*vvr >*»cw ^7*^>tc«t^>^e»is*t>en^^ot. 
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EDTA : I?I/>y7i>4 KB (x^VttK) 

EGTA:XfU>5"n-^4ffi8 Cv^ttS) 

DTT :i?mw h-* (y^ftS) 

PCMB : p-?oo^-*^U2c.&§« (^yv4±S) 

NEM :N-X*Frt^K5H (i^^vttSJ) 

DFP : 5>-f 77DeA7;WA'J>il (y^tt») 

PMS F : 7x=.Aj*^>^**=iI'7^*U h* (v^ttS) 
(7) ^ffi&ttffl<OKB 

&«7D^7-ii£0. lmo l/Lh'J^-SSgffflf (pH9. 0)*. 
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; : l*;#ffiS1*JW, 100ftW+7«JS«Bi&(pHlO.O» 
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(8) Kfk^WgW 

&87'of7-t^5 Ommo 1 /L£&{t**££0 7''J •;!•>■ Df>7 
>*g«j& ( P H8. 0) «P3 0t:TffiS^ffU. g*3tf)K&#f§1*£8i£Lfc. 
0 6 K SR* J: o C. 3 SOW SliUJ&ifcWfflWSco-tf Kt-WKA P < 

f-T^^lf-l- A (/* - /JUt^ X?$£5J). Eroffitl L£. 

(9) H§Mf8Sro8£B 

!5^$:«6»Z^-r«l:7l3 : *«^7 )lt> U7of 7-"t'ti. &«g0)6S.#O-^ 
Tfe^^U-f >R 1 0niM<OGpftTTfStl££<*t}te/>'-p/.:. 
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(KP 9 8 6 0 7nf 7-t'i8ef©fa-->v') 

(1) KSM-KP 9 8 6 Ot*Y/ ADNAWWSte 

KSM-KP 9 8 6 0»^Jglft{0. 5%V)ln-X. 0. 2%#'J^7* 
h>-S. 0. 05%»gX*X. 0. 1%KH, PO< -7HsO. 0. 26 
%NaCOs :pH9. 0) 5 0 O mL T 3 OT:. 2 BPJi&ftL£:?£. ifi-C^fii 
H<fcO®#£tEUXL/i. &6>n^ffi#A>e>. S a 1 totMiura 6><D7i«: ( 
Biochim. Biophyc. Ac t a o. 72. 619 (1963)) £ 
<7>7JfiC «fc O y / A D N A SrSBS L f;. 

(2) K P 9 8 6 0 7Dr7-t'WS»ft«t^«I«!l»l2lC 
1 ) ^ffil:J:iKP9 8 6 0 7Df7-f«gll 

KP9 8 6 07Df7-t' (5mg/mL) 
PMSF (10 0 mM) 
EDTA (2 0 OmM) 
SDS (0. 0 8mg/mL) 

JgjJl^ 2mMKKT> ; E-7ATjSWt. SDS. EDTA. PMSF^l^ 
CMsfc&bfclfc. 1 0 0 y L<Z>a£37MlfS«?L. gtt3Ea^>7*;U<»:L/i. 
2) h'J7->>l:iSS^«f 

KttSatfVT*^ lOOuL 
h'J7->> (Ug/mL. Sigma) lOOyL 
1M Tr is-HCI (pH7. 5) 50aL 



4 SuL 
2 OuL 

1 0 u L 

2 5 « L 
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7 5 0 w L 

3P*IBimmSltfc. 5JtW»±aSDS (0. 08mg/mL) . EDTA (2 
OOmM) . PMSF (lOOmM) t^il^tl 3 0 0 p. L . IOOjiL 2 0 
OiiLto*. fttt**T3#rattl^T*C£Tr7o/i. 

2mM B^figT>^^^ATSttU. SDS. EDTA. PMSF SrPfci^Tiffc 
. <*tS6;« L /tft. 1 0 0ixLe»JKS*Hig«L. SDS-PAGE^/^ 

3) 

2) TSbntf ✓^^Uf^yil'- J (B i o-RadttS) 12SST© 
Quick CBBJfefeBc (B i o-RadttS) T&feLSa/O 
FtttffiUfc. «e^>HS^€3W73TV)OtiiL. 1. SmLf 
ft. 5|gfiroSDS-PAGE*l«|/^^7- <«UfcttyU->>l 4. 4% (W 
/V).Tris»3. 0 3%. SDS (B i o-RadttS) 1 0 96) £ttlA 
. £STKM*U£an> KtiSfflSttfc. »«infcJSm»€r 2mM BHKT>*: 
-•^ATigtt. «^l/T. ^Df-T >y-*>-*- (Protein Se 
quencer 476AS:Applied Biosyste mttS) 

ft*n/l&tttt«&«N*«KW£E7lC:^T. 
<3) PCR 

jaet'<$DNA{s*(Ofh-e ; n<7)+®. -laws' *ai:ttat*zo-3 

O^S&O^^^^- <S8) £^J*U »SDNA100ng. 
0 p m o I £63 l^T PwoDNA polymerase (Boehr inge 
r ma n n h e i mttS) £fflUT 1 0 0 xx L^Kfc^T P C RE££fr^fc 
. <f >/1-7.PC R£rT^«SHE xpand T "long tempi 

ate PCR system (Boehr inger mannhei mtfcS! 
) £BH>T5 0 if L<^EJC^TfTofc. B8C*Lfc^7'TV-T*49 8 6 0 
-N2t9 86 0-2 5 k — RVt)fll»t P C RlCcfc 9 . 5 2 7 b P^DNAlfi 

(24) WO 9 9/1 8 2 1 8 

KP9 8 60m^EcoR I. Sac I. Kpn 1. Hind I 
M. BamH I . X h o I.Pst I.Bgl ll ^V^TSaSL. 

t#e,n/^5 2 7 b p DNAe^D-^"»if>/w^'J *-r-tf— s^a >*m» 

Kpn I S4<DI/->"C/W tT'J^-f XT^'O K#2gat> 

(7) OM-XPCR 

jl^rit 5 2 7 b P rofie?!i'e»^»lfc7'o-7* 1-4 (09) %ffll>T-f> 
A-XPCRSrrro*:. KP- 98 6 0ftfe*£WI8»*EjCoR.l. Hind 
111. p s t I . Br I 1 I iC.fc'Sre^iftffcS'rT^ ^Ligation 
Kit ver.2(Takara ttS) hlCtS^Trf o/t. fc*n 

£EfcH*£X*/-^itlR£ti\ <>A-7PCRffl»S!DNAtLfc. E c o 
R.I. Hind i I I. P s t I . Bgl I 1 MtBBffggo^-^PCRffl 
ttSDNAO. 1 <i g. 7 - 7'f7-l&tf4Sl Opmo I tExp and I 
ong template PCR s y s t em£ffll>T. PCRElfc(&ft 
: (94*C 1 Of*. 60T:30». 68t 4tt) lOlf-f?^ ( 9 4 r 
!0». 60*C 308>. 68t 4»+ 2 0 X-tf-f ^^tt) 20-*-f*^. 6 
8T: 7#. 4*C ltt) £rr^fc. X. EcoR I *5«&S<>'<- X P 

CRm»SDNA0. Ug. & 1 0 pmo I tExp an 

d long template PCR s y s t e mfcfflnt. PCRSfc 

(*ft:PI±) €frot. fibn/H9fflDNAK«r«:Hi gh Pure PC 
R Product Purification Kit £BH>TI35!&. DN 
A blunting Kit (T a k a r att») £fflUT*iS£¥rJMr;L*: 
. »bntDNAKfrt«ffi»#Sma lffiStfcpUC18t^L. *y 
H-fc^TL igation Kit ver. 2ffiS€:fT^fc. ft © 
Jt&(£i«£BH>-C*;l»ffi ) M 1 0 9»feU>bf^>7.ir;Ui«rffl^TJ^afe»L 

(8) K P- 9 8 6 0 7"of7- eae-f-OT^rfcHSW?)*? W 
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(4) PCR^195^1ty^D-->y 

PCRgftJHi gh pure PCR product pur i f ic 
at ton kit (Boehr inger mannhei m1±S) &m l>t 
RSL^If. pUC 1 8<P Sma \J *< Ki: Ligation Kit ve 
r . 2 <T a k a r attS) £RH>T 1 6 "C. -ffiK6K.tr}!* VLfc. ft^n 
*Lta&A7^:*a Hc:n>f^>H:JUE. coM JM109tt(Taka 
rattS) SriE^U 4 Zt. 4 5»t - h->3 E. coi i 

J M 1 0 9«£r*ttl££Lfc. fflffii-LB^ttl^. 3 7 tT 1 PSISJSiS Lfctt 
C. I PTG (0. ImM. Sigma) RtfX - g a I (0. 0 0 4 % <w/ 
v) . Sigma]. 7 >£->•.!>< 5 0 <i g/mL. S i gma) 
LByu—hlZCfcftL/c. 3 7tT-«i&tU. 4WU/ L C*9'fh30--tffl 

(5) JagE*KOi*£ 

«m<£t£f*£7>fcr->U >5 0 xi g/mL^LtL BT3 71CT— 
L. S($ta^«i:iO@CI$. High pure plasm id is 
o I a t i o n kit £18 UT (Boehr inger mannheimtt 

7*7-f 7 — tDNA Sequencing ki t (PERKIN ELME 
Rtt») £18^X2 0 yLWReSTPC RK(fc£fr^/i. ^i«ft^Qu i 
ck spin column (Boehr inger mannhei mttK 
) £ffit>T*3SL*: »lw. a*XM#U-*--i7tt«2lt. DNASeque 
ncer 37752 (Applied Biosyste mtt«) £ffl ^fc«ffr 
ll#Lfc. 

PCRtl.fcoTft'infcDNAtta-H. KP-9 8 6 0 T'DfT- fcT WNtS 
ffiFIC-StTSTS /K£FJ£*iL. If^'J ->>^<D7/P#'J ^Or7-1?t 
C0t£tt*4>£«6rr*3Otf>7 5 (Asp. His. Ser) <0f**. Asp 
tHi s^i2<7)^SS^Jt% A eti'&H^^ZS^^tl/X-c: KP-9 8 6 

( 6 ) -*tf > /W 7 M 5<-f if— v 3 > 
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->-*>X<Z)*S*. KP-9 86 07"of7-fIGfi:ttl 9 1 7 b p. 6 
3 97=ySSI?:ll-r ; t50pen Reading Frame (ORF 
) tftf&L. OR F*P(l{iS»8*WN5t£SSe^JiC-a-r*fS«*^fiELfc (N 
DVARH I VKADVAQSSYGL Y) . N5fett£H*>£. eE^S?ya^7 
— tfCil 3 0 2 bp. 4 3 47^S8ScHS5nt (K««^3. ^»4 
5 3 1 ODa) . JtOR F Oi:ifitCti^D^-^-m« (-3 5 : t t g 
t g t . - l-0fl5tt : t a c g a t ) J&tPJ # V-/»tS^&tt (SDffi^ : a g 
g a g t ) ciSSriifi^iSft^nt. t*it=J H > ( t a a) OTcfttCti^ 
-i^-^-cit3n-&. -26. 2kca I /mo I (Di*!^^-^ 

tPlttiat. KP-4 3 7-DT7-- tT&CfKP- 1 7 9 07*of7 

«*i**f 4J&IJ 5 ICjr;T. 

Str^K» : 

J IS K 3 3 7 1 l:!>i;^K»^^ « 7 KK^fi&ffl 

B)tA^5!ei«t?W£7 I. 2mgCaCOi /L (4* DH) <75*lCTffifflfiSElC 
fS«m. &atO^ , n^T--fe*€r7'>V> - ^^Ot'>l£T4 OmAPU/Lt 

tt»*tt. 9^>r7«m (3BW«ffl> cL. -titt«^T5^«t^lC 
8 x 8 c mglCl£0i&. *^^HS**M*iTDO^^iCT ^ h ^ 

- * - (JiftSJ r^ffiS) ^ffifflb. 1 5t. 100rpmtl0»r.m»S:fro 
7^. ffi^. (1 5») ^att^njf SWeftSr^BgT^Ixt 

^«8i:*r. 
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A E : #'J:**->X^>5^'J^X-7^ (EOV^ttttJ^ ;U»4 ) 

AEP : #'J^-+i>X^U>#U^*->yDt:L'>^ , ^ , J^X-^^ 

(EO^^Ua^»8. PO¥*3tfttFE^&3) 
AES : tf*J**>JL? L ls>7)U*)U (C. • - » » ) I-f^Rfit h'JOA 

(EO¥^ttiHF&;l,8t2. 5) 
IgRfrgf : -V^tt**|ga6B6^ F OA 
-tr^-^-f h : 4A£J-fc?*7-f F. ^^g3xzm. 
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Uu Ser Thr Val Ala Leu Asn Asn Pro Ser Ala Gly Asp Ala Arg Thr 
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ttt gat ctg gat ttt aaa gga att caa aca aca acc gat gtc agt ggt 144 
Phe Asp Leu.Asp Phe Lys Gly lie Gin Thr Thr Thr Asp Val Ser Gly 

35 40 45 

ttc tec aaa cag cga caa aca ggt gcg get gca ttt ctg gtg gag tct 192 
Phe Ser Lys Gin Arg Gin Thr Gly Ala Ala Ala Phe Uu Val Glu Ser 

M .55 60 

gaa aat gtg aaa ctt ctt aaa gga ttg eta aag aaa ctt gaa aca gta 240 
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tea aaa gtc cgc tec att gaa cac gtg gaa tea gtg gag cca tar ng 432 
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(45) WO 9 9/1 8 2 1 8 

Pro Lys Tyr Lys He Asp Pro Cln Uu Phe. Thr Lys Cly Ala Ser Thr 
145 150 155 lfi0 

ctg gtg aaa gcg ttg gcg ctt gat acg aag cag aat aat aaa gaa gtg 528 
Leu Val Lys Ala Leu Ala Leu Asp Thr Lys Gin Asn Asn Lys Glu Val 

165 no 175 

caa tta aga ggc ate gag gaa ate get cag tac. gta gca age aat gac 576 
Gin Leu .Arg Gly He Glu Glu He Ala Gin Tyr Val Ala Ser Asn Asp 

•80 185 190 

gtc cat tat att acg gca aag cct gaa tat aag gtg atg aat gat gtg 624 
Val His Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Uet Asn Asp Val 

195 200 205 

gec aga ggt att gtc aaa gcg gat gtg gca cag age age tac ggt ttg 672 
Ala Arg Cly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Cly Leu 

210 215 220 

tat gga caa ggc cag att gtc gca gtt gec gat act gga ttg gat aca 720 
Tyr Cly Glu Gly Gin lie Val Ala Val Ala Asp Thr Gly Leu Asp Thr 
225 230 235 244) 

gga aga aac gac agt teg atg cat gaa gec ttc cgc ggt aaa ata aca 768 
Gly Arg Asn Asp Ser Ser Biet His Clu Ata Phe Arg Gly Lys He Thr 

24G 250 255 

gca eta tat gca ctg ggt egg acg aat aat gcg aat gat acg aac ggt 816 
Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

cat ggt acc cat gtg gca ggt teg gta tta gga aat ggc gca acg aat 864 
His Gly Thr His Val Ala Gly Ser Val Leu Gly *sn Gly Ala Thr Asn 
275 280 285 



-1 2- 



<46) WO 99/ 18 2 1 8 

aaa gga atg gca cct caa gcg aat ctg gtt ttl caa tec ate atg gat 912 
Lys Ciy Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Uel Asp 

29U 295 300 

age agt ggt ggg ctt gga ggc ttg rxt tec aat ctg caa aec tta ttc 9ti0 
Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
305 310 315 33) 

age caa gca ttc agl gca ggt gec aga att cat aca aac tec tgg ggg 1008 
Ser Gin Ala Phe Ser Ala Gly Ala Arg He His Thx .Asn Ser Trp Gly 

325 330 335 

gca gcg gtg aat ggg gee tec acg aca gat tec aga aat gtg gat gae 1056 
Ala Aia Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

tat gta agg aaa aat gat atg acg att ctl ttc gcg get ggg aat gaa 1104 
Tyr Val Arg Lys Asn Asp fcfet Thr He Leu Phe Ala Ala Gly Asn Glu 

355 360 365 

agg ecg aac ggc ggt acc ate agt gca cct ggt acg get aaa aac gec 1152 
Arg Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn Ala 

370 375 380 

ata aca gtc ggc gca acc gaa aac ctg cgt cca age ttc ggt tec tat 1200 
lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 * 400 

gca gat aat att aac cac gtt gca cag ttc tct tee cgt ggc ecg aca 1248 
Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 

405 410 415 

aaa gat ggg cga ate aag cct gat gtc. atg gcg cca ggg aca tac att 1296 
Lys Asp Gly Arg lie Lys Pro Asp Val Uet Ala Pro Gly Thr Tyr He 



(47) WO 99/1 82 18 

420 425 430 

tta tea gca aga let tct ctt gca ccc gat tec tec ttc tgg gcg aat 1314 
Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 - 

cat gae age aaa tat gec tat atg ggt gga acg tec aig gca aca ecg 1392 
His Asp Ser Lys Tyr Ala Tyr Uet Gly Gly Thr Ser Uet AJa Thr Pro 

450 455 460 

att gtt gcg ggg aat gtt gca cag etc cgt gag cat ttt gtg aaa aat 1440 
lie Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
465 470 475 480 

aga gga ate act cct aag cct tec eta ttg aaa gca get ttg att gca 1488 
Arg Gly lie Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He Ala 

485 490 495 

ggt get get gat gtt gga ttg ggt tat ecg aac gga aac caa gga tgg 153G 
Gly Ala Ala Asp Val Gly Leu Gly Tyr Pro Asn Gly Asn Cln Gly Trp 

500 505 510 

ggc cga gtg acc ctg gat aaa teg ttg aac gtt gec tat gtg aac gaa 1584 
Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

tec agt gec eta tea act age caa aaa gcg aca tat acc ttt act gca 1632 
Ser Ser Ala Leu Ser Thr Ser Gin Lys Ala Thr Tyr Thr Phe Thr Ala 

530 535 540 

acg gcg ggc aag cca ttg aaa ate tec ctg gta tgg teg gat gec cct 1680 
Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

gca age act act get tct gta acc ctg gtc aat gat ttg gat ttg gtc- 1728 



(48) WO 99/1821 8 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 

565 570 575 

att aca gca cca aac gga aca aga tat gtc ggg aat gae ttc tea gca 1776 
lie Thr Ala Pro Aso Gly Thr Arg Tyr Va! Gly Asn Asp Phe Ser Ala 

580 585 590 

cca tit gae aat aac tgg gat ggc cgc aat aac gta gaa aat gta ttt 1824 
Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Gin Asn Val Phe 

595 600 605 

att aat teg ccc caa agt gga aca tat acc att gag gtg caa gca tat 1872 
He Asn Ser Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 

610 615 620 

aat gtg ecg gtt gga cca caa aac ttc teg ttg gca att gtg aac taa 1920 
Aso Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala lie Val Asn 
625 630 B35 

<2I0> 4 
<21P 1923 

<2i2> m\ 

<2I3> Bacillus sp. 
<40(1> 

atg aga aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 48 

Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
I 5 10 15 

att ttg teg act gtt gcg Ha agt aat cca tct gca est ggt gca agg 96 

lie Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 



(49) WO 9 9 / 1 8 2 1 8 

20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 

Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 

Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 HO 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 
Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 

gtc ceg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 283 
Val Pro Ala Asn Asn Lys Leu His He lie Gin Phe Asn Gly Pro He 

85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Gin Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 

100 105 110 

gae tac ata cct gat lat get tac. att gtc gag tat gag ggc gat gtt 384 
Asp Tyr lie Pro Asp Tyr Ala Tyr He Val Glu Tyr Clu Civ Asp Val 

115 120 125 

aag tea gca aca age acc att gag cac gtg gaa tec gtg gag cct tat 43: 
Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

ttg ecg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro He Tyr Arg He Asp Pro Gin Leu I'he Thr Lys Gly Ala Ser 
145 150 155 1 60 

gag ctt gta aaa gca gig gcg ctt gat aca aag cag aaa aat aaa gag 528 
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(50) WO 99/18218 ■ 

Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Clu 

165 170 175 

g tg caa tta aga gee ate gaa caa ate gca caa ttc gca ata age aat 576 
Val G1d Leu Arg Civ He Glu Gin lie Ala Ctn Phe Ala lie Ser Asn 

180 185 190 

gat gtg cla tat all acg gca aag cct gag tat aag gig atg aat gal 621 
Asp Val Leu Tyr lie Thr Ala Lys Pro Clu Tyr Lys V3I Met Asn Asp 

195 200 205 

gtt gcg cgt gga att gtc aaa gcg gat gtg get cag age age tac ggg 671' 
Val Ala Are Gly Me Val Lys Ala Asp Val Ala Gin Scr Ser Tyr Gly 

210 215 220 

t tg tat gga eaa gga cag ale gta gcg gtt gec gat aca ggg ctt gal 7ai 
Leu Tyr Gly Gin Gly Gin lie Val Ala Val Ala Asp Thr Gly Leu Asp 
225 230 235 240 

aca ggt cgc aat gac agt teg atg cat gaa gee Itc cgc ggg aaa att 763 
Thr Gly Arg .Asn Asp Ser Ser Uet His Glu Ala Phe Arg Gly Lys lie 

245 250 255 

act gca tta tat gca tig gga egg acg aat aat gee aat gat acg aat Sit. 
T*hr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

260 265 270 

ggt cat ggt acg cat gtg get gge tec gta tta gga aac gge tec ac! 861 
Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 

275 280 285 

aat aaa gga aig gcg cct cag gcg aat eta gtc ttc caa tct ate atg 012 
Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser Me Met 
290 295 300 



(51) W09 9/ 1 8 218 

gat age ggt egg gga ctt gga gga eta ecl teg aat etg caa ace tta 960 
Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gec aga att cat aca aac tec tgs 1008 

Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg Me His Thr Aso Ser Trp 

325 330 335 

gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat I05fi 

Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

340 345 350 

gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gec ggg aat 1IQ-I 

Asp Tyr Vat Arg Lys Asn Asp Uet Thr Me Leu Phe Ala Ala Gly Asn 

355 360 365 

gaa gga ccg aac gge gga ace ate agt gca cca gge aca get aaa aat 1 152 

Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc cca age ttl ggg let 1200 

Ala Me Thr Val Gly Ata Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 -100 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea cgt g?a ccg 1243 

Tyr Ala Asp Asn Me Asn His Val Ata Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

aca aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 1296 

Thr Lys Asp Gly Arg Me Lys Pro Asp Val Uet Ala Pro Gly Thr Phe 

420 425 430 

ata eta tea gca aga tct tct ctt gca ccg gat tec tec ttc tgg gcg 1344 

Me Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 



(52) WO 9 9/1 8 2 1 8 

435 440 445 

aac cat gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 1392 

Asn His Asp Ser Lys Tyr Ala Tyr He t Gly Gly Thr Ser Uet Ala Thr 

450 455 460 

ccg ate gtt get gga aac gtg gca cag ct I cgt gag cat ttt gig aaa 1440 

Pro Me Val Ala Gly Asn Val Ala Gin Uu Arg Glu His Phe Val Lys 

465 470 475 480 

aac aga gge ate aca cca aag cct tct eta tta aaa gcg gca etg att 1483 

Asn Arg Gly lie Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu Me 

485 490 495 

gec ggt gea get gac ale gge ct! gge tac ccg aac ggt aac caa gga 1536 
Ala Gly Ala Ala Asp Me Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 

500 505 510 

tgg gga cga gtg aca tig gat aaa tec etg aac gtt gee lal gtg aac 1584 
Trn Gly Arg Val Thr Leu Asp Lvs Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

gag trc agt tct eta tec acc age caa aaa gcg acg tac teg tit act 1632 
Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

get act gec gge aag cct ttg aaa ate tec etg gta tgg tct gat gec 1680 
Ala Thr Ala Gly Lys Pro Leu Lys Me Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

cct gcg age aca act get tec gta acg ctt gtc aat gat etg gac ctt 1728 
Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

gtc alt acc get cca aat gge aca cag tal gta gga aat gac ttt act W>i 



(53) WO 99/18218 

Val Me Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 

580 585 590 

teg cca tac aat gat aac tgg gat gge cgc aat aac gta gaa aat gta 1824 

Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 

595 600 605 

ttl att aat gca cca caa age ggg acg tat aca att gag gla cag get 1872 

Phe lie Asn Ala Pro Gin Ser Gly Thr Tyr Thr Me Glu Val Gin Ala 

610 615 620 

tat aac gla ccg gtt gga cca cag acc ttc leg ttg gca att gtg aat 1920 

Tyr Asn Val Pro Val Gly P ro Gin Thr Phe Ser Leu Ala Me Val Asn 

625 630 635 64U 

taa 1923 

<210> 5 

<2I I > 1923 

<212; UNA 

<2!2> Bacillus sp. 

<:40o> 

atg aga aat,' aag aaa aag gtg ttt tta let gtt (ta tea get gca gcg 48 

Uet Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

5 10 lb 

all ttg teg art gtt gcg tta agt aat cca tct gca ggt ggt gca agg 9t; 

Me Leu Ser Thr Val Ala Leu Ser Asn Pro Set Ala Gly Gly Ala Arg 

20 25 30 

aat ttl gai clg gat ttc aaa gga att cag aca aca act gat get aaa 144 
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(54) W09 9/1 82 1 8 

Asm Hie Asp Leu Asp Phe Lys Gly lie Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt I if ice aag cag Egg tag act ggt get get get ttt ctg gtg gaa 192 
Cly Phe Ser Lys Cln Gly Cln Thr Cly Ala Ala Ala Phe Leu Val Clu 

50 55 60 

tft gaa aat gtg aaa etc eca aaa ggt ttg cag aag aag ctt gaa aca 210 
Ser Clu Asn Val Lys Leu Pro Lys Cly Leu CI n Lys Lys Leu Glu Thr 
65 70 75 80 

gtc ccg gca aat aat aaa etc cat alt ate caa t tc aat gga cca att 288 
Vat Pro Ala Asn Asn Lys Leu His lie lie Cln Phe Asn Cly Pro Me 

85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Clu Clu Thr Lys Cln Gin Uu Clu Lys Thr Cly Ala Lys Ite Leu 

100 105 (10 

gac tac ata cct gat tat get tac att gtc gag tat gag gge gat gtt 38-1 
Asp Tyr lie Pro Asp Tyr Ala Ty r Me Val Glu Tyr Glu Gly Asp Val 

115 120 12* 

aag tea gca aca age aec att gag cac gtg gaa tec gtg gag cct tat -132 
Lys Ser Ala Thr Ser Thr lie Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 no 

ttg ccg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro lie Tyr Arg lie Asp Pro Cln Leu Phe Thr Lys Gly Ala Ser 
H5 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gal aca aag cag aaa aat aaa gag 523 
Clu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Glu Lys Asa Lys Clu 
165 170 175 



(55) WO 9 9/18 218 

gtg caa tla aga gge ate gaa caa ate gca caa tic gca ata age aat 576 
Val Cln Leu Arg Gly lie Glu Gin Me Ala Gin Phe Ala lie Ser Asn 

180 185 190 

gat gtg eta tat att acg gca aag cct gag tat aag gtg atg aat gat 621 
Asp Val Leu Tyr lie Thr Ala Lys Pro Glu Ty r Lys Val Ket Asn Asp 

195 200 205 

gtt grg eg l gga att gtc aaa gcg gat gtg get cag age age tac ggg 672 
Val Ala Arg Cly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 

2)0 215 220 

ttg tat gca caa gga cag ate gta gcg gtt gec gar aca ggg ctt gat 720 
Leu Tyr Gly Gin Gly Gin Ik Val Ala Val Ala Asp Thr Cly Leu Asp 
225 230 235 240 

aca ggt cgc aat gac agt teg atg cat gaa gee ttc cgc ggg aaa att 763 
Thr Gly Arg Asn Asp Ser Ser Uet His Glu Ala Phe Arg Cly Lys Me 

245 250 255 

act gca tla tat gca tig gga egg acg aat aat gec aat gat acg aat 816 
Thr Ala Leu Tyr Ala Leu Cly Arg Thr Asn Asn Ala Asn Asp Thr Asd 

260 265 270 

ggt cat ggt acg cat gtg get gge tec gta tta gga aac gge tec act 864 
Cly His Gly Thr His Val Ala Cly Ser Val Leu Cly Asn Gly Ser Thr 

275 2S0 285 

aat aaa gga atg gcg cet cag gcg aat cla gtc ttc caa tct ate atg 912 
Asn Lys Gly Uet Ala Prn Cln Ala Asn Leu Val Phe Cln Ser lie Ilex 

290 295 300 

gat age ggt ggg gga ctt gga gga eta cct teg aat ctg caa ace tta 960 
Asp Ser Cly Gly Cly Uu Cly Cly Leu Pro Ser Asn Leu Cln Thr Leu 



(56) WO 9 9 / 1 8 2 1 8 

305 310 315 320 

ttc age caa gca tac agt get ggt gec aga att cat aca aac tec tgg 1008 

Phe Ser Cln Ala Tyr Ser Ala Gly Ala Arg lie His Thr Asn Ser Trp 

325 330 335 

gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat 1056 

Gly Ala Ala Val Asn Cly Ala Tyr Thr Thr Asp Ser Art Asn Val .Asp 

340 345 350 

\ j sac, tat gtg cgc aaa aat gat atg acg ate ctt ttc get gec ggg aat lio-l 

Asp Tyr Val Arg Lys Asn Asp Met Thr Me Leu Phe Ala Ala Gly .Asn 

355 360 365 

gaa gga ccg aac gge gga acc ale agt gca eca gge aca get aaa aat M52 

Clu Cly Pro Asn Cly Cly m r Me Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc cca age ttt ggg tct 1200 

Ala Me Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 

385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea cgt gga ccg 1248 

Tyr Ala Asp Asn Me Asn His Va! Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 115 

aca aag gat gga egg ate aaa ccg gat gle atg gca ccg ega acg lie 1296 

Thr Lys * S p Cly Arg Me Lys Pro Asp Val Uet Ala Pro Gly Thr Phe 

420 425 430 

ata eta ica gca aga tct tct ctt gca ccg gat tec ice ttc tgg gcg 1311 

Me Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

435 440 445 

aac cat gac agt aaa tat gea lac atg get gga acg tec atg get aca 1392 



(57) WO 9 9/ 1 8 2 1 8 

Asn His Asp Ser Lys Tyr Ala Tyr Uet Cly Gly Thr Ser Uet Ala Thr 

450 155 460 

ccb ate gtt get gga aac gtg gca cag ctt cgt gag cal ttt gtg aaa 1 140 
Pro Me Val Ala Cly Asn Vat Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 . 475 480 

aac aga gge ate aca cca aag cct tct eta tta aai gcg gca ctg att 1488 
Asn Arg Gly Me Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu lie 

485 490 m 

gee ggt gca get gac ate gge ctt gge tac ccg aac ggt aac caa gga I53G 
Ala Gly Ala Ala Asp Me Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 

500 505 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gec tat gtg aac 1584 
Trp Cly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

gag tec agt tct eta tec ace age caa aaa gcg acg tac teg ttt act 1632 
Glu Ser Scr Ser Leu Ser Thr Ser Gin Lis Ala Thr Tyr Ser Phe Thr 

530 535 540 

gel act gec gge aag cct ttg aaa ate tec ctg gta tgg let gat gec 16ft) 
Ala Thr Ala Gly Lys Pro Leu Lys Me Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

ecl gcg age aca act get tee gta acg ctt gtc aat gar ctg gac ctl 172* 
Fro Ala Ser Thr Thr Ala Scr Val Thr Leo Val Asn Asp Leu Asp Leu 

565 570 575 

gtc att acc get eca aat gge aca caR tat gta gga aat gac ttt act 1776 
Val Me Thr Ala Pro Asn Gly Thr Gin Tyr Val Cly Asn Asp Phe Thr 
580 585 59U 
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(58) WO 9 9 / 1 8 2 1 8 

t eg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aal gta 1B24 [@ i ] 

Ser Pro Tyr Asn Asp Asn Trp Asp Cly Arg Asn Asn Val Clu Asn Val 

595 600 60S 

t tt att aat gca cca caa age egg acg tat aca att gaa gta cag get 1B72 
Phc lie Asn Ala Pro Gin Ser Gly Thr Tyr Thr Me Clu Val Gin Ala 

610 615 620 

tat aac gta ccg git gga cca cag aac ttc teg ttg gca att gtg aat 1920 
Tyr Asn Val Pro Val Cly Pro Gin Asn Phe Ser Leu Ala lie Val Asn 

625 630 635 640 [H2] 

taa 1923 

Hill. 7;^U7Df7-tKP4 30)pH^D7T'f;^*t. 0 2 li. 
7^*'jyDf7-tfKP4 3<DpH5Stt <4 0C. 3 0») Sr^T. 0 3 li 
. 7 'J 7Pf7-tK P 4 3 © P H^Stt ( 1 0 T:. 2 48$f3J) €r^T. 0 
4 li. 7^* >J yDr7-tK P 4 3 WiSS^D 7 r-f 0 5li. 7)1 

■h •J^D5 i T-ifKP4 3 <7>ffl**tt 0 6ti. KP4 3yDf7-f ©8 

itm (SOmMMfb^) iztt-rZtt&Z**- S 7ti - KP9860-m 
f7- t7*tf*<0ffl###»OTN*«fi*£*T. 0 8 11. KP9 86 0^7 [H 3 j 

7— tfa>N*«lfi^'37=lf<>Lfc^7'f^-KW«:^T. 0911. 57 bp 
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KP-9860^a^7—tf H3*aS3£?iJ 
1 5kOafil*r5M»^(7>H^«5ffi5il 

28kOag5^^«^N^a«EW 



N D V ARHI VKADVAQS S YGL Y 

GIVKADVAQSSYGL 

IKPDVHAPGTYIi. 

N AI TVGAT£NLRPS TGS YAD 

KNDMVILFAAGMEGPS 
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(62) 



WO 9 9/ 1 82 1 8 



(63) 



WQ9 9/ 1 8 2 1 8 



[08] 



9860-K2 



9860-l8k-RV 



ATT CTT AAA GCT GAT CTT GCT CAA 
CCGCC GCC 
A A A A A 

G G C G 



TAT TTT GGT CTA CAT TAC CGT CG 
A C C G C C 
G A. A A 



109] 



527bp 



9860-fC 



98SO-25k-i?V 



Pr inserl 



Primcr4 Primer 2 Pr imer3 



9860-1 8k 



9860-25k-«V 



ATT AAA CCT GAT CTT ATS GCT CC 

C G C C C C 

* A A A 

G G G 



TXA CGT TAT TGT CAT CCT CGT TGT 
CC.ACCCCC 
AC A A A A A 
G G C G C C 



Primer 1 : TCGGCAACTGCGACAATCTGG 
Pria»r2 : TCTGGAATCTGTCGTCTAGGC 
Pr i«er3 : AACGGCGGTACCATCAGTGC 
Pris*r4 1 GGAGGCTTGCCTTCCAATCTG 



9860-25k 



ATT ACT GTT GGT GCT ACT GAA AA 
C C C C C C G 



9860-28k-RV 3' ™ cta tac cat tat aat aaa cc 

G G C A G C C 

A G A 
C G 



9860-28k 5' aat gat atg ctt att ttt ttt gc 3' 

c c c c c c c 

A A A 

C G 
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